On the properties of agar gel containing ionic and non-ionic surfactants.
Rheological and thermal properties of agar sol and gel in presence of various cationic, anionic and non-ionic surfactants are reported. The agar used was from the red seaweed Gelidiella acerosa. The gel strength, viscosity, rigidity (G'), gelling temperature and melting temperature were observed to decrease in presence of non-ionic surfactants whereas these were enhanced in presence of ionic surfactants. TGA studies showed that 1.5% agar gels containing non-ionic surfactants lose water at a lower temperature than the control agar gel whereas gels containing ionic surfactants hold on to water more tenaciously. DSC studies, on the other hand, show that the gel to sol transition occurs at lower temperatures in presence of non-ionic surfactants and at higher temperature in presence of ionic surfactants when compared with the control gel. The non-ionic surfactants, Triton X-100 and Brij 35, enabled relatively concentrated agar extractive to be filtered readily, as a result of which water usage in the process could be reduced by 50%. The surfactant was subsequently removed through freeze-thaw operations to restore the gelling capacity of the agar. The finding that 0.3-0.4% (w/v) sodium lauryl sulfate (SLS) lowers the sol-gel transition temperature from 41 to 36 degrees C without adversely affecting gel strength is another useful outcome of the study that may enable better formulations of bacteriological agar to be prepared.